Tumor Necrosis Factor Alpha Overexpression Induces Mainly Osteoclastogenesis at the Vertebral Site.
Syndesmophyte occurrence and axial bone loss were investigated in the heterozygous Tg187 tumor necrosis factor (TNF) transgenic mouse model (Tg-huTNF) of arthritis. Female and male Tg-huTNF mice were compared to wild-type mice (WT) at 2, 4, 6, 8, and 10 weeks. Syndesmophytes, intervertebral disc space, osteoclasts, osteoid surface, and vertebra microarchitecture were assessed by histomorphometry and microcomputed tomography. No spontaneous syndesmophyte formation was detected in Tg-huTNF compared to WT mice. However, increased porosity was observed mainly in peridiscal lumbar vertebra. Accordingly, bone microarchitecture parameters were altered in Tg-huTNF mice, with decrease in bone volume fraction, and trabecular number and thickness after 6 weeks compared to WT (p < 0.05). Osteoclast count and surface were increased (p < 0.01). Moreover, the non-mineralized (osteoid) surface was also increased in Tg-huTNF after 6 weeks (p < 0.01). Despite increased osteoclast and osteoid surfaces, an imbalance between both was observed in favour of osteoid surface at the early phase and then to osteoclast surface. These results demonstrated an axial bone loss in the Tg-huTNF model, additional to the common limb arthritis, related to overexpression of TNF. However, the absence of syndesmophyte and the increase of osteoid surface suggested that chronic inflammation might block bone mineralisation. Finally, the relative increased osteoid surface was not enough to compensate the high osteoclast activity.